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70 VerifyAll Traveler Operations Complete

80 REVISION HISTORY (This step is informationat and does not
require signoff)

Rev-Description-Date
A First Release Bt27t2O14
B OP#65 added 9t16t'ts

Joe Delong removed as approver
Ruslan Kadyrov added as approver

Yl ßinlh
at tT b8 €/r z/t¿

Hß(úß
E +t7 às //l7e

R lr"4*-
?frgY 8/ z q//6

P lâ¿l*,
"-r3 ? > a{tr ld



Brookhaven National Sciences DirectoratePhoton
Subject: Beamline ent Protection S tem Test Checklistut
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Beam Line:21-lD ESM

TestDate 6/Zøltø
EPS Engineer: Michael Bilello

BL Group leader: Elio Vescovo

Beam Line master spreadsheet: LT-R-XFD-CO-DR-ESM-OO2

The Beam Line Master Spreadsheet contains a comprehensive list of all EPS related signals. As this test
plan is executed note the results in the "test results" column of this spreadsheet.

Test Set 1: Vacuum

Vacuum Section:

starting conditions: pressure at or below acceptable limits, GVs open.

Simulate pressure rise (toward poor vacuumf by disabling the vacuum gaute contro¡er channel.
Ensure EPICS PVs enter proper alarm states, photon shutter closesl and vacuum section is isolated.
Two localgate valves or more, if it is required to isolate upstream section, e.g. section branching,
upstream gate valve close. Record results for the following:

EPICS PV Alarm

EPS fault

Photon Shutter closes

GVx closes

GVy closes

GVz closes

Attempt to open the front end shutter and gate vatves through Eplcs.

Photon shutter and gate valves cannot be opened through Eplcs (i.)

Enable vacuum gauge controller and ensure EPICS alarms clear. open gate vatves and photon shutter
through EPICS.

Photon shutter ánd gate valves can be opened through Eplcs (2)

t if the intensity of the beam in the section cannot cause damage to its valves, poor vacuum doesn,t have to cause shutter
close
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EPS fault:

Gauge Name
Shutter: d/s GV: u/s GV: D u/s:

(11 (21

XF :2 1 I DA-VA{BC: L-CCG :1_0} s4 ?€ Ë +V n/a V V
XF:2 1 I DA-VA{BC:1-TCG : L_0} ,t /^ V
XF:211 DA-VA{BC:1-CCG :2_1} Sh ra ì(-V VY u/a V
XF :2 1 I DA-VA{BC:1-TCG :2_1} û/a
XF:2 Ll DA-VA{Diag: 1--CCG : 3_1} Sh Ftr ì€-V FV þV
XF:2 1 I DA-VA{Diag: L-TCG :3_1} v
XF:2 L l DA-VA{M ir: 1-CCG :4_1} SL( ftr lÉ- yY vV
X F:2 L l DA-VA{M i r: L-TCG :4_1} V V
XF:2 L l DA-VA{BT:5-CCG : 5_L} Ju 1€.

Psk 1-'
le Fv YV V

XF:2 1 I DA-VA{BT:5-TCG : 5_L}

XF:2 1 I DB-VA{BT:6-CCG :6_1} SL( F€
?JHL

rV YV vþ
XF :2 L l DB-VA{BT:6-TCG :6_L} vV va( v
XF:2 1 I DB-VA{BT:7-CCG :7_1}

(2 Jx'( L r-V x rV w V
XF:2 1 I DB-VA{BT:7-TCG :7_L} '\,/ V
X F:2 L l DB-VA{Mo no : 1-CCG :8_1} ?iþt L ItsV v (
XF:2 1 I DB-VA{Mo no : 1-TCG :8_1} V V
XF :2 L l DB-VA{BT:9-CCG :9_L} Psh4- V L/ \r
XF :2 1 I DB-VA{BT:9-TCG :9_1} w (
XF :2 1 I DB-VA{BT:9-CCG :9_2} ?fh L V w L/ w
XF:21 I DB-VA{BT:9-TCG :9_2}

\,/ V
XF:2 1 I DB-VA{BT: 10-CCG :L0_1}

V V \./' L.
XF:2 L l DB-VAiBT: 10-TCG : 10_1)

Sh fe Fre' eÞ
S lr" ll n'r

s î v,-t u /q &'-

1 14

Pt h 4 l-r," le/ 4
+ 1<4 kJ nr &^

"- 
tt 

-rLÐ o./¡ohalefþ-ec f-/
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EPS fault:
Gauge Name

Shutter: d/s GV: u/s GV: D u/s:

(11 (2)

XF:2 1 I DB-VA{BT: 1O-CCG :10_2} V V
XF:2 L l DB-VA{BT: 1O-TCG : 10_2}

XF:2 1 I DB-VA{M i r:3-CCG :1 1_1} t/ V t/ w
XF :2 1 I DB-VA{M ir:3-TCG :1 L_L}

l./
XF:2 1 I DC-VA{Slt: LA-CCG :4L_1.} \a \,r
XF: 2 L l DC-VA{Slt: IA-TCG :41_1} V
XF :2 L l DC-VA{BT:42-CCG : A2 _lI ta
XF:2 1 I DC-VA{BT:42-TCG :A2_1}

X F:2 1 I DC-VA{BT:A3-CCG :43_1} w
XF:2 1l DC-VA{BT:A3-TCG :43_1}

1,/
XF:21 I DC-VAiM ir:44-CCG :A4_L) V. \/ l./
XF: 2 1 I DC-VAiM i r:44-TCG :44_1) w
X F :2 1 I DC-VAiSlt: 1 B-CCG : B1_1) V ta
XF :2 1 I DC-VA{Slt: 1 B-TCG :81_1}

l./ l,/
XF:2 1 I DC-VA{BT: B2-CCG :82 _1,1 \-/
XF:2 L l DC-VA{BT: B2-TCG :82_1}

î,a
XF:21 I DC-VA{BT: B3-CCG : B3_1} vv '\,r' w 1..'
XF:2 1 I DC-VA{BT: B3-TCG :83_1}

- 
r{- î./' l-./'

XF :2 L l DC-VA{M ir:4B-CCG : B4_1} +r\/- w+ V tl L/-
XF :2 1 I DC-VA{M ir:4B-TCG : B4_L} + X- Í-/
XF:2 1 I DC-VA{BT: BS-CCG : B5_1} re q/a vlr V \,/
XF:2 1 I DC-VAiBT: B5-TCG : B5_11 hla K L/ l/

k^+ wt S {>,. t, 4 L

ll tr
L/,o FPS ackoa M et4 rkJ
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Simulate pressure rise (toward poor vacuumI by disabling the vacuum pump controlter channel.
Ensure EPICS PVs enter proper alarm states, photon shutter closes2 and vacuum section is isotated.
Two localgate valves and one upstream (or more, if it is required to isolate upstream section, e.g.
section branchingf gate valve close. Record results for the following:

EPICS PV Alarm

EPS fault

Photon Shutter closes

GVx closes

GVy closes

GVz closes

Attempt to open the front end shutter and gate valves through Eplcs.

Photon shutter and gate valves cannot be opened through Eplcs (L)

Enable vacuum pump controller and ensure EPICS alarms clear. Open gate valves and photon shutter
through EPìCS.

Photon shutter and gate valves can be opened through Eplcs (2)

'ifthe intensity ofthe beam in the section cannot cause damage to its valves, poorvacuum doesn,t have to cause shutter
close
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EPS fault:
name: Shutter: d/s GV: u/s GV: D u/s:

(1) (2)

X F:2 1 I DA-VA{BC:L-l P: 1_0} sh tr€ v.+ vf t¿/a V V
X F:2 1 I DA-VA{BC: 1-l P :2_1 }

'h 
F€ Vfr r t, /ø V

XF:2 1I DA-VA{Diag:L-l P:3_L} Ih F€ \./ k VìT yY tl V
XF:2 1l DA-VA{M ir: 1-l P:4_1} ,h F€ yrf V wF r-- V
XF:2 1- I DA-VA{BT:5-l P:5_1} Sh F€,

Piht'
l.a ;? V* v,r V V

XF:2 L l DA-VA{BT:S-l P:5_2} Sh P€t
PJh (

yK ,/* t+- w l,/'
XF: 2 Ll DB-VAiBT:6-l P:6_L) 9U FF.

fsH!.' V * +¿ \./ 11 V t/
XF:2Ll DB-VA{BT:7-l P:7_1} pSt( I vV y* V V
XF:2 1 I DB-VA{Mono : L-l P :8_1i PSh L V V vNt V
XF:2Ll DB-VA{BT:9-l P:9_1} Plh/ V v \a
XF:2 1 I DB-VA{BT:9-lP:9_2} Ptkt V V V V- l-
XF:2 Ll DB-VAiBT:9-l P:9_3)

12lh I V V- w
XF:21I DB-VA{BT: 10-l P:L0_1}

\,a
XF:21 IDB-VA{BT:L0-l P:t 0_2} v l.a
XF :2 1 I DB-VA{M ir:3-l P: L1_1} v V
XF:2 1 I DC-VA{Slt: 1A-l P :41_L} V V 1,. w ta
XF:2 1 I DC-VA{Slt: 1A-l P :A1_2 } V V V \a
XF:2 Ll DC-VAiBT:42-l P:42_LÌ V V V V îa
XF:2 1 I DC-VA{BT:43-l P :A3_1} v V V t/
XF:2 1 I DC-VA{M ir:44-l P :44_1}

l,/ V L.' w
XF :2 1 I DC-VA{Slt:1 B-l P : B1_1_} v V l---
XF :2 1 I DC-VAiSlt: 1 B-l P: B L_2)

V t/ t/ L. ,./
Sh Fc-
Plh t _
tt

p.c"l
4 1,"

9ln t"

s LrJ
€.
kt
ko^ eA e¡fz./.J

úJ t, =l¿^ JÌtd ç /. o4n
" -þto a¿

'lf" - +"kJ
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EPS fault:
Pump name: Shutter: d/s GV: u/s GV: D u/s:

(1) (2)

XF:2 1 I DC-VA{BT: B2-l P : B2_L} w V
XF:211 DC-VA{BT: B3-l P: B3_1} v+ V ^/

ol v
XF:2 Ll DC-VA{BT: B3-l P : B3_2} ,/I V
XF :2 1 I DC-VA{M ir:48-l P :84_L} V* v+ / û-/

XF:2 1l DC-VA{BT:85-l P: B5_1i
t¿ (q v+ V,*

+- s I^) .r f qn¿^ (q l-e-

Repeat for each vacuum section on beam line. For the sections adjacent to Front end and End
Station, also simulate poor vacuum signal from remote systems.

EPS fault: Front end: End station:
Photon Shutter closes tt /q
GVx closes âvL ¿, /q
GVy closes a/q lr lO
GVz closes Qle a(6
Shutter and GVs cannot be opened L ¿r/â
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Test Set 2: Water flow

Record initial flow through section with all valves fully open.

Slowly close supply valve and record the IOW and LOW tOW PV Alarm levels.

lf the channel is associated with an EPS action, also register the flow at which the EPS fault occurs.

Ensure cable disconnection results in EPS action. Repeat for each water circuit on beam line.

Sensor name:
Nominal

ÍlowtÇPll
ârft\

low:
âp *t
LOLO: EPS:

XF:2 L l DA-OP{Diag:1}F :3_2 7,67 1, 
Ll /,2 p¿ 1L(

XF:2 1 I DA-OP{SPARE : L }F :3_3 2,7¿( 1,q /,2
XF:21lDA-OP{Mir:L)F:4 5

1, tt /,, /,3 F€ Ih
XF:2 1l DA-OP{M ir:1-Slt:4_D_1}F:6 z6g 0,1, o, It F€ "fùt
X F :2 1 I DA-O P{SPARE : 1.}F :8 263 1,? (z
XF:211 DA-OP{Main :1}F:9

?-c, g
XF :2 1- I DA-O P{Mono: 1-M ir:8_1}F: 1 L 1,7V 4.9 ¿7 'PI tt L
XF:2Ll DA-OP{Mono:L-Grt:8_1}F:12 o,6 a7f 0,, P)h 4-

X F:2 1 I DA-O PiM ono : L-5lt:8_D_1.)F : 13 0,, q ¿1 0(c f o,f PIh'I
?f sq
û¿t

l^.Ð

PIl4'l -

þ""1 €,.J tLd/{*
q t() o,n re f J þrt J a4 e 

fløzo

Fstr 54od¿-'--

¿I
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Test Set 3: Thermal

For each temperature transducer ensure the temperature measurement reports expected value.

Attach an appropriate adaptor and transducer simulator to the temperature input of the EPS system

(remote lO chassis or Armor Blockf . Raise the temperature above each of the Hl and HlHl PV alarm

limits and ensure the alarm is reported. lf the transducer is associated with an EPS interlock,

continue to raise the temperature until the EPS trip level is exceeded. Ensure the appropriate EPS

mitigation process occurs. Ensure channel cable disconnection results in EPS action.

Sensor name: EPICS PV:
D(-

Temperature:
o^

Hl: L
o

CHIHI: EPS:

White beam aperture

Bottom

XF:2 1 I DA-O P{Msk: L}T: L_8 L

2 5,6 6"o tr0 F€ 9h

White beam aperture

Top

XF:2Ll DA-OP{Msk:1}T:1_TL

Z ù,8 6o
8'U F€Th

Diagon Bottom 1 XF :2 1 I DA-O P{Diag: 1}T: 3_8L 26,6 6rs EO F€ JLI

Diagon Bottom 2 XF:21 I DA-O P{D iag : 1}T:3_82 Ztr, 6 6e lo Þ ttt
Diagon Bottom 3 XF:2 L l DA-O P{ Diag : L}T:3_83 29, + 6o l0 f€ Jh
Diagon Outboard 1 XF: 2 Ll DA-O P{Diag : L}T:3_O 1- 2tr, u/ 6o yû Fe-sU
Diagon Outboard 2 X F:2 1 I DA-O P{Diag: 1}T:3_O2 zg"Lt 6o lo tE sh
Diagon Outboard 3 X F:2 1 I DA-O P{Diag: 1}T: 3_O3 Lî, I 6Ö lo Falh
Entrance Mask L XF:21 I DA-O P{M ir: L-M sk:4_U_L}T: L Z?, O 6o 80 faftt
Entrance Mask 2 XF:2 L l DA-O P{M ir: 1--M sk :4 _U _7lT :2 zq, o 6o 8o Fe )a
Exit Mask 1 XF :2 1 I DA-O P{M ir: L-M sk:4_D_L}T: L zQ, o 6o 8o F€ JH
Exit Mask 2 X F: 2 1l DA-O P{M i r: 1-Msk :4 _D _LlT :2 zq,o 6o Io F€Sk
Beam Stop 1 XF:2 Ll DA-O P{M i r: L-85:4_L}T: 1 zq, o 6O Eo ,T€ J L\

Beam Stop 2 XF :2 1 I DA-O P{M ir: 1-BS:4 _LlT :2 ,zq,o 6o 8o Fe-r 4
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Sensor name: EPICS PV: Temperature: HI:
'c

HIHI:oc- EPS:

Mir lnternal Mechanics L XF :2 1 I DA-O P{M ir: L-l M :4_L}T:1
7Q, o 6o FO Ø,'

Mir lnternal Mechanics 2 XF:2 1l DA-O P{M ir: L-l M : 4 _LlT :2 zq, o 6o ffi b&
Mir Slt Top L XF:2 L l DA-O P{M i r: 1.-Slt:4_D_L}T:T1. zq, I 6o l0 fe-J'l
Mir Slt Top 2 X F :2 1 I DA-O PiM ir: L-Slt:4_D_L)T:T2

zq. o îo lo Ø,1
Mir Slt Bottom 1 XF :2 L l DA-O P{M i r: 1-Slt:4_D_L}T: BL ,&q, o 60 8o Øa
Mir Slt Bottom 2 XF:2 L l DA-O PiM ir: L-Slt:4_D_1)T: B2 'zq, o îo trt F)h
Mir Slt Outboard 1 XF :2 1 I DA-O P{M ir: 1-Slt:4_D_1-}T:O1

Lq, I óa 8A F;il'
Mir Slt Outboard 2 XF:2 L l DA-O P{M i r: 1-Slt:4_D_l-}T:O2

ZLI ,T 6L) 8o Êtt,
Mir Slt lnboard L XF:21l DA-OP{M ir:L-Slt:4_D_1}T:I L z E,0 6o 3:o Faltn
Mir Slt lnboard 2 XF:2 1 I DA-O P{M ir: 1-Slt:4_D_1}T: I 2 ?4, o 6o to Fe-I¿

Pink beam aperture #L 1. XF:2 1l DA-O PiM sk:2ÌT:5_1 ?-tr, tt 6ú 8c) fe:JA
Pink beam aperture #1 2 XF:2 1 I DA-O P{M sk :2}T:5_2 zg, Ll 60 3o Faj,
Pink beam aperture #2 L XF:21 I DA-O P{Msk:3}T:5_1

zE.4 6o rt F¿-fq

Pink beam aperture #2 2 XF:21l DA-OP{Msk:3}T:5_2 L8"t €o Fo Feh
Pink beam aperture #3 1. XF:211 DA-OP{Msk:4}T:5_1 Zl, O 6o ro -fÐ1,:
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IDB Thermocouple K-type:

Fç J t+ - f;^'f, €a¿ sà " fJ-'n

Sensor name: EPICS PV: Temperature:
o(

HI:
'(-

HIHI:,q EPS:

Pink beam aperture #4 1 XF:211 DB-O PiMsk:5ÌT:6_1 zî,I fa rc Èlt
Mono Top 1 XF :2 1 I DB-O P{Mo no : 1-Slt:7_U_L}T:T1 ZÇ, O .6o tþ þ)u
Mono Bottom L XF:21 I DB-OP{Mono:L-5lt:7_U_1}T: B1 ZÇ, O 6o r-Ò k)q
Mono Outboard L XF:211 DB-OP{Mono:1-Slt:7_U_1}T:O1 zq,/ 6o It Ê|q
Mono lnboard 1 XF:2LlDB-OP{Mono:1-Slt:7_U_LiT:I 1 Zq, O îo 70 FrIt
Mono Grating L XF :2 1 I DB-O P{Mo no : 1-Grt:8_L}T: 1 zq, O 6o îo Frq
Mono Grating 2 XF:2 1l DB-O P{Mo no : L-G rt:8_2}T: 1 z?, o l0 l0 Fðt't
Mono Grating 3 X F :2 1 I DB-O PiMo no : 1.-G rt:8_3]T: 1

Zc/, / 6û Yo Fr tû
Mono Grating 4 XF:21 I DB-O P{Mo no : L-G rt:8_4}T: 1 zLl,3 6o 8o FÐta
Mono Mirror l- XF:21I DB-O P{Mono:L-M ir:8_1}T:1

2E, l) 60 to FrJh
Mono Mirror 2 XF :21 I DB-O P{Mo n o: 1-M ir:8_1.}T:2 ?q, I 6t Í0 Fdû
Mono Mirror 3 XF:21l DB-O P{Mono:1-M ir:8_L}T:3 Z(1, ( 60 ya

Fð¿,
Mono Mask 1 XF:211 DB-O P{Mono: 1-Msk:8_U_1}T:L z?,0 6:o lo pf)\
Mono Mask 2 XF:21I DB-OP{Mono:L-Msk:8_U_L}T:2 L7, q 60 lo FAJ¿

Mono Mask L XF :2 1 I DB-O P{Mono : 1-M sk:8_D_L}T: L 23, g 6o Fo FrJtt
Mono Mask 2 XF :21. I DB-O P{Mono : 1-Msk:8_D_L}T:2 zg,6 6o 6'J Øt4
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Sensor name: EPICS PV: Temperature:
"C

HI:
ec

HIHI:,(_ EPS:

Mono Beamstop L XF:211 DB-OP{Mono: 1-BS:8_1}T:1 Zq, t la fo E)t,
Mono Beamstop 2 X F :2 1 I DB-O P{Mo no : 1-BS :8_1- }T:2 Z', ( 6o ro falt,
Mono lnternal Mechanics L XF:2 1l DB-OP{Mono: 1-l M :8_1}T:L

7q, 0 6o 8o f¿)¿
Mono lnternal Mechanics 2 XF:211 DB-O P{Mono: 1-l M :8_1}T:2 2?, I lo EO Í€t¿n
Mono Slt Top 1 XF :2 1l DB-O P{Mono : L-5lt:8_D_L}T:T1 7r. tr îo 8o fs)r
Mono Slt Top 2 X F :2 1 I D B-O P{Mono : L-5lt:8_D_1.}T:T2 z7,g lo l0
Mono Slt Bottom 1- XF:21I DB-OP{Mono: L-Slt:8_D_1}T:81 z),9 6o 7D rÒq
Mono Slt Bottom 2 XF:211 DB-O P{Mono :1-Slt:8_D_1}T:82 2 ).r îo 3o þ)4
Mono Slt Outboard L XF:2 1 I DB-O P{Mono : L-5lt:8_D_1}T:O 1- Z?,0 lo 8o fusa
Mono Slt Outboard 2 XF:21I DB-OP{Mono:L-Slt:8_D_L}T:O2 z Ç,,0 6o 8o Fò1,
Mono Slt lnboard 1- XF:21I DB-OP{Mono:L-Slt:8_D_1}T:I 1 z ?,0 îô 8o ?ëtn
Mono Slt lnboard 2 XF:2 L l DB-O P{Mo no: 1-Slt:8_D_1}T:l 2 z8o î0 6o Þt^
Mir 3 lnternal Mechanics 1 XF:21 I DB-O P{M ir:3-l M : 1 2 _Lfi :I Tcr, O fo 7v Fast,
Mir 3 lnternal Mechanics 2 XF :2 1l DB-O P{M ir: 3-l M :12 _l!f :2 zh,/ 62 la fð¿
Slt 1A exit slit L X F :2 1 I DC-O PiSlt: lAlT:A1_1 z3,q îo lo ft)r"
Slt 1A exit slit 2 XF :2 1 I DC-O PiSlt: lAlT:41_2 zq,0 6D f,c Frsh

Fe:t^ - Ê*ud F,J Jh^l* n-



Brookhaven National Laboratorv/ Photon Sciences Directorate
Subject: Beamline Equipment Protection System Test Checklist
Number: PS-R-XFD-EPS-CHK-001 Revision: I Effective: 511112016 Page: 12ofM

IDC B Branch Thermocouples K-type:

?e S lr - Fw , ( éà J s /, ,, /lt''- "/-t-r¡

Sensor name: EPICS PV: Temperature:
,c

HI:óc HIHI:¡e EPS:

Slt LB exit slit 1 XF :2 1l DC-O P{Slt: 1 B}T: B 1_L 'Zl, C ôa {o Hh
Slt LB exit slit 2 XF:2 1 I DC-O P{Slt: 1 B}T: B l-_2 zs, E f0 tr0 þt
Slt 83 Top 1 XF:2 1- I DC-O P{M ir:48-Slt: B3_U_L}T:T1

23. Ø îo Ko f,rlt,
Slt 83 Bottom L XF:2 1 I DC-O P{M ir:48-Slt: B3_U_1}T: B 1 L3, q eo l0 Ê¡ç
Slt 83 Outboard 1 XF:21lDC-OP{Mir:48-Slt:83_U_1}T:O1 z6"t 6o to frJ,
Slt B3 lnboard L XF:2 1 I DC-O P{M ir:48-Slt: B3_U_1}T: I 1 26,( Ça 8e
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Test Set 4: EPS/PPS interface

For the primary Photon Shutter:

Front End: lf FRONT END ENABLE STATUS and FOE PERMTT and not USER TNTERLOCK V
command the front end shutter to open.

Front end opens and FRONI END OPEN STATUS = OPEN: \'r''

Command the front end shutter to close.

Front end closes and FRONI END OPEN STATUS= CLOSED: 
Ø

W¡th the front end open force a user interlock.

Front end closes and FRONT END OPEN STATUS = CLOSED
t/

Attempt to open the front end shutter through EPICS while not allgate valves in white-beam region
down to next secondary shutter are open.

Front end cannot be opened through EPICS: \.'

For the secondary photon shutter:

lf PHOTON SHUTTER x ENABLE STATUS = 1 (ABILITY TO OPEN) and ESEE x PERMIT
command the shutter to open.

Shutter opens and PI-IOTON SHUTTER x OPEN STATUS= OPEN V

Command the shutter to close.

Shutter closes and PHOTON SHUTTER x OPEN STATUS = CLOSED i/

Attempt to open the shutter through EPICS while not allgate valves in white-beam region
downstream the shutter are open.

Shutter cannot be opened through EPICS: \-/
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